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PROBLEM TO BE SOLVED: To provide a high 
performance electrode backing 5 and its manufacturing 
method in which the backing has good fuel diffusion 
property and good drainage compared to conventional 
one, also the backing suppresses penetration of catalyst 
layer. 

SOLUTION: In the electrode backing 5 containing a 
porous conductive sheet 1 comprised of an inorganic 
conductive fiber, the surface roughness (Ra) of the 
surface of one side of the sheet 1 on which an electrode 
catalyst is applied is made not less than 2 /urn and not 
larger than 20 fxm by surface roughness defined in JIS 
B0601. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface roughness of the side which prepares the electrode catalyst bed of this 
sheet in the electrode substrate containing the electric conduction sheet of the porosity which 
consists of inorganic conductivity fiber is JIS. Electrode substrate characterized by 2- 
micrometer or more being 20 micrometers or less by the center line average of roughness height 
(Ra) specified by B0601. 

[Claim 2] The electrode substrate according to claim 1 characterized by preparing the inorganic 
conductivity matter layer in the front face of a porosity electric conduction sheet further. 
[Claim 3] The electrode substrate according to claim 2 characterized by the inorganic 
conductivity matter having a particle-like gestalt. 

[Claim 4] The electrode substrate according to claim 2 or 3 characterized by the inorganic 
conductivity matter being carbon material. 

[Claim 5] The electrode substrate according to claim 4 characterized by carbon material being 
carbon black. 

[Claim 6] An inorganic conductivity matter layer is an electrode substrate according to claim 2 
to 5 characterized by a front-face side being dense and forming the porosity electric conduction 
sheet side in a rough ****** unsymmetrical vesicular structure. 

[Claim 7] An inorganic conductivity matter layer is an electrode substrate according to claim 6 
characterized by these relation being 1<SA/SB<=2000 when setting specific surface area of the 
inorganic conductivity matter by the side of SA (m2/g) and a porosity electric conduction sheet 
to SB (m2/g) for the specific surface area of the inorganic conductivity matter by the side of a 
front face. 

[Claim 8] The electrode substrate according to claim 1 to 7 characterized by a porosity electric 
conduction sheet using inorganic conductivity fiber. 

[Claim 9] The electrode substrate according to claim 8 characterized by inorganic conductivity 
fiber being a carbon fiber. 

[Claim 10] The electrode substrate according to claim 9 characterized by a carbon fiber being 
what uses a polyacrylonitrile, a pitch, or a low-boiling point organic compound as a raw material. 
[Claim 11] The electrode substrate according to claim 1 to 10 with which a porosity electric 
conduction sheet is characterized by being textile fabrics, a paper-making object, the felt, or a 
nonwoven fabric. 

[Claim 12] The electrode substrate according to claim 1 to 1 1 characterized by the 
superintendent officer of a porosity electric conduction sheet being 10 - 220 g/m2. 
[Claim 13] The manufacture approach of the electrode substrate according to claim 2 
characterized by applying to the front face of a porosity electric conduction sheet the inorganic 
conductivity matter dispersion liquid whose viscosity is 10 or more Pa-s. 
[Claim 14] The manufacture approach of the electrode substrate according to claim 2 
characterized by pressing or grinding the front face of an inorganic conductivity matter layer 
after preparing an inorganic conductivity matter layer in the front face of a porosity electric 
conduction sheet. 

[Claim 15] Film-electrode complex using an electrode substrate according to claim 1 to 12. 
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[Claim 16] Electrochemistry equipment using an electrode substrate according to claim 1 to 12. 

[Claim 17] Water electrolysis equipment using an electrode substrate according to claim 1 to 12. 

[Claim 18] The fuel cell using an electrode substrate according to claim 1 to 12. 

[Claim 19] The polymer electrolyte fuel cell using an electrode substrate according to claim 1 to 

12. 

[Claim 20] The direct methanol mold fuel cell using an electrode substrate according to claim 1 
to 12. 

[Claim 21] The mobile which makes a fuel cell according to claim 18 to 20 a power source of 
supply. 

[Claim 22] The automobile which makes a fuel cell according to claim 18 to 20 a power source of 
supply. 

[Claim 23] Pocket electronic equipment which makes a fuel cell according to claim 18 to 20 a 
power source of supply. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode substrate used for a fuel cell, its 

manufacture approach, etc. 

[0002] 

[Description of the Prior Art] A fuel cell is the low power plant of the burden to an environment 
at low excretions and high energy effectiveness as everyone knows. For this reason, it is in the 
limelight again in the rise to earth environmental protection in recent years. Compared with the 
conventional large-scale generation-of-electrical-energy facility, it is the power plant expected 
also in the future as a power plant of pocket electronic equipment, such as power plants of a 
mobile, such as a comparatively small-scale distributed generation-of-electrical-energy facility, 
an automobile, and a vessel, and a cellular phone. There is a class of a solid-state 
macromolecule mold, a phosphoric-acid mold, a solid acid ghost mold, a melting carbonate mold, 
alkali mold, etc. of fuel cells according to the class of electrolyte used. Especially, compared with 
other fuel cells, warm-up time of an operating temperature is short at low temperature, and a 
polymer electrolyte fuel cell has the descriptions which high power tends to acquire, like that it 
can count upon small lightweight-ization, and it is strong to vibration, and fits the power source 
of supply of a mobile. Furthermore, also in the polymer electrolyte fuel cell, the direct methanol 
mold fuel cell which supplies a direct methanol water solution to a fuel has high energy density, 
and it is suitable for the power source of supply of pocket electronic equipment. 
[0003] The fuel cell is constituted considering the eel into which the electrolyte used as the 
anode with which the reaction which bears a generation of electrical energy occurs, the 
electrode of a cathode, and an anode and the ion conductor between cathodes was inserted with 
the separator between each as a unit. The electrode consists of promotion of fuel diffusion, an 
electrode substrate (it is also called a charge collector) which performs ** (**) **, and an 
electrode catalyst bed which actually serves as an electrochemical reaction place. For example, 
in the anode electrode of a polymer electrolyte fuel cell, a fuel reacts on a catalyst front face, a 
proton and an electron are produced, an electron is conducted to an electrode substrate, and a 
proton is conducted to the electrolytic proton exchange film. For this reason, it is required for an 
anode electrode that fuel diffusibility, electronic conduction nature, and ion conductivity should 
be good. On the other hand, in a cathode electrode, the proton which oxidation gas has 
conducted from the electrolyte on the electrode catalyst bed front face, and the electron 
conducted from the electrode substrate react, and water is generated. For this reason, it is also 
necessary to discharge efficiently the water generated with gaseous diffusion nature, electronic 
conduction nature, and ion conductivity. 

[0004] In order to fill such a demand, various examination has so far been added to the electrode 
substrate. For example, the technique of a publication is reported to JP,1 0-261 421 ,A or JP.11- 
273688,A until now as an example which raised gaseous diffusion nature. 

[0005] In order to consider as the electrode substrate aiming at a gaseous diffusion disposition 
top, the example which prepared the layer of carbon black on the surface of the electrode 
substrate is indicated by these official reports. Moreover, as a conventional technique of others 
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' of an electrode substrate (charge collector), the thing of JP,6-20710,A, JP,7~326362,A, or JP,7- 
220735.A is proposed. The charge collector indicated by these consists of a porous carbon plate 
to which it comes to bind the carbon fiber of short die length with carbon. 
[0006] As mentioned above, although an electrode consists of an electrode substrate and an 
electrode catalyst bed, as these demand characteristics, with fuel diffusibility, electronic 
conduction nature, and ion conductivity, discharging the generated water efficiently is called for 
and, especially as for the electrode substrate, the porosity electric conduction sheet is used 
from the point of fuel diffusibility, electronic conduction nature, and wastewater nature. Also in 
such a porosity electric conduction sheet, porosity electric conduction sheets, such as textiles, 
a paper-like paper-making object and the felt, and a nonwoven fabric, have been used for the 
improvement in fuel diffusibility, and manufacture cost reduction. And applying an electrode 
catalyst bed to the front face of the electrode substrate which consists of such a porosity 
electric conduction sheet is performed. 

[0007] In this electrode catalyst bed, since the catalysts which are used in addition to the 
above-mentioned demand characteristics are expensive noble metals, such as platinum and a 
ruthenium, it is required to aim at improvement in the amount of catalysts used effectively. When 
an electrode catalyst bed was applied to the electrode substrate which consists of the above 
porosity electric conduction sheets especially, the permeate lump of the electrode catalyst bed 
coating liquid to an electrode substrate was large, and it had become the cause by which the 
useless catalyst which is not used effectively because of this permeate lump increased. 
[0008] By the way, although the fuel cell is expected as a power source of supply of a mobile or 
pocket electronic equipment, it needs a large cost cut for the extensive spread of an automobile, 
cellular phones, etc. Especially, since the above-mentioned noble metals are used in the catalyst 
particle in an electrode catalyst bed, it is very expensive, and reducing this amount of catalysts 
is called for strongly. For this reason, it is required to reduce the catalyst which permeates an 
electrode substrate and is not used effectively as much as possible. Preparing the interlayer who 
does not include a catalyst in the Patent Publication Heisei No. 501541 [ nine to ] official report 
as the technique of suppressing such a permeate lump is indicated. Here, it is indicated that a 
catalyst permeates and the interlayer who contains acetylene black and a proton electric 
conduction polymer as an electric conduction agent has effectiveness in lump prevention. 
However, a proton electric conduction polymer is a hydrophilic polymer, and since water is easy 
to be included, we are anxious about causing trouble to discharge of the generation water in a 
cathode. 

[0009] Moreover, the surface carbon black layer of the electrode substrate which prepared the 
above-mentioned carbon black layer is not smooth, and the electrode catalyst bed therefore 
prepared on it does not become smooth. For this reason, we are anxious about the proton 
conductivity between proton exchange film-electrode catalyst beds worsening with not sufficient 
junction on an electrode catalyst bed and the proton exchange film. 
[0010] 

[Problem(s) to be Solved by the Invention] By suppressing a permeate lump of the catalyst of a 
under [ the above-mentioned technical problem, i.e., an electrode substrate, ], this invention 
reduces the amount of catalysts which becomes useless, and moreover, its wastewater engine 
performance in a cathode is good, and it aims at offering a highly efficient electrode substrate, 
its manufacture approach, etc. also about the proton conductivity between proton exchange 
film-electrode catalyst beds. 
[0011] 

[Means for Solving the Problem] This invention has the following configuration, in order to solve 
the above-mentioned technical problem. 

[0012] That is, for this invention, the surface roughness of the side which prepares the electrode 
catalyst bed of this sheet in the electrode substrate which consists of an electric conduction 
sheet of the porosity containing inorganic conductivity fiber is JIS. It is characterized by 2- 
micrometer or more being 20 micrometers or less by the center line average of roughness height 
(Ra) specified by B0601. 

[0013] Moreover, the manufacture approach of the electrode substrate of this invention is 
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characterized by applying to the front face of the above-mentioned sheet the inorganic 
conductivity matter dispersion liquid whose viscosity is 10 or more Pa~s. 

[0014] Moreover, the electrochemistry equipment, the water electrolysis equipment, and the fuel 
cell of this invention are characterized by coming to apply the above-mentioned electrode 
substrate. 

[0015] Furthermore, the mobile and pocket electronic equipment of this invention are 
characterized by becoming considering the above-mentioned fuel cell as a power source of 
supply. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
explained with reference to a drawing. 

[0017] Drawing 1 thru/or drawin g 3 are drawings of longitudinal section of various examples 
where the electrode substrate 5 of this invention is used. Drawing 1 the mode by which the 
inorganic conductivity matter layer 2 was formed in the front face of the electrode substrate 5 
of this invention Drawin g 3 shows the film-electrode complex (MEA) of a mode with which the 
mode by which, as for drawing 2 , the laminating of the electrode catalyst bed 3 was further 
carried out to the front face of the inorganic conductivity matter layer 2 of the electrode 
substrate 5 of drawing 1 was prepared in the electrode substrate 5 with an electrode catalyst 
bed of drawing 3 by both sides centering on the proton exchange film 4. In addition, although the 
electrode substrate 5 of this invention says what usually formed the inorganic conductivity 
matter 2 in one side of the porosity electric conduction sheet 1 like drawing 1 , although 
illustration was omitted, the direct electrode catalyst bed 3 may be formed on the porosity 
electric conduction sheet 1, and such a thing is also contained in the electrode substrate of this 
invention. 

[0018] In drawin g 1 , although the porosity electric conduction sheet 1 does not bear diffusion of 
a fuel, and electronic conduction and is not limited especially, it is desirable to use the 
conductive matter as a main component, for example. As this conductive matter, carbon 
material, such as a baking object from a polyacrylonitrile, a baking object from a pitch, a graphite, 
and expanded graphite, stainless steel, molybdenum, titanium, etc. are illustrated. Although the 
shape of fibrous or a particle etc. is not limited, the inorganic conductivity fiber of a fibrous 
gestalt of especially the gestalt of the conductive matter is desirable from the point of the 
electrode engine performance. When using for electrochemistry equipments, such as a fuel cell, 
especially, it is desirable to use a carbon fiber from the point of corrosion and electric 
resistance. 

[0019] As for the material, as a carbon fiber, what uses a polyacrylonitrile (PAN), a pitch, or a 
low-boiling point organic compound as a raw material is desirable. Benzene, naphthalene, Creo 
tall oil, etc. can be illustrated as a low-boiling point organic compound. A PAN system carbon 
fiber is desirable also especially in these. As for a PAN system carbon fiber, compared with a 
pitch based carbon fiber, whenever [ compressive-strength and **** breaking extension ] is 
large, and it cannot break easily. This is considered to be based on the difference of 
crystallization of the carbon which constitutes a carbon fiber. In order to obtain the carbon fiber 
into which it is hard to break, the heat treatment temperature of a carbon fiber has desirable 
2,500 degrees C or less, and its 2,000 degrees C or less are more desirable. 
[0020] the sheet which has textile fabrics or non-woven fabric structure as a gestalt of the 
porosity electric conduction sheet 1 — which structure is sufficient. After weaving the filament 
textile fabrics and spun yarn which come to weave the filament of inorganic conductivity fiber as 
textile-fabrics structure and considering as textile fabrics, the spun-yarn textile fabrics which 
gave conductivity can be used. After bundling a carbon fiber filament, making it a strand as an 
example of filament textile fabrics, mentioning the carbon fiber filament textile fabrics which 
come to weave this, spinning PAN system fiber as an example of spun-yarn textile fabrics, 
weaving this spun yarn and considering as textile fabrics, the carbon fiber spun-yarn textile 
fabrics which it comes to calcinate are mentioned. Moreover, as a sheet of non-woven fabric 
structure, sheets which have structure with irregular fiber, such as a paper-making object, felt, 
and a nonwoven fabric, are mentioned. A paper-making object is the structure of the thin shape 
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of even paper acquired by dipping this up on a network by the principle of ****** using the liquid 
which dissolved or distributed fiber or the particle, and the binder, be involved in these fiber 
using comparatively long fiber with a die length of about 25mm to a paper-making object using a 
staple fiber with a die length of about 10mm — the felt and a nonwoven fabric are obtained by 
******. moreover, a hook — be needlelike, hook fiber and be involved — ** should be involved 
with the felt, airstream, or a stream — ** serves as a nonwoven fabric. In these textiles, when 
especially a carbon fiber is used, after carrying out nonwoven fabric processing according the 
textile fabrics and fire resistance-ized yarn which carbonized or graphitized the plain weave 
fabric using fire resistance-ized spun yarn to the needle punch method, the water jet punching 
method, etc., the mat nonwoven fabric by the paper-making method using the nonwoven fabric, 
the fire resistance-ized yarn, carbonization yarn, or graphitization yarn carbonized or graphitized 
etc. is used preferably. For example, it is a carbon cross made from the carbon paper TGP series 
by Toray Industries, Inc., SO series, and E-TEK etc. Moreover, conductive particles, such as 
carbon black, and conductive fiber, such as a carbon fiber, can also be added as an adjuvant for 
conductive improvement. 

[0021] As eyes of these porosity electric conduction sheet 1,10 - 220 g/m2 is desirable, and is 
20 - 120 g/m2 more preferably. When the eyes of a porosity electric conduction sheet are less 
than 10g/m2, there is an inclination for the reinforcement of a porosity electric conduction sheet 
to become low. Moreover, it becomes difficult to form the inorganic conductivity matter layer 2 
in a porosity electric conduction sheet front face. Furthermore, when it constructs on the 
polyelectrolyte film, a catalyst bed, and the time of unification of an electrode substrate and a 
cell, there is an inclination for an electrode substrate to become thin, for it to be buried in a 
catalyst bed and for the diffusion / transparency effectiveness to the direction of a field to 
become inadequate. On the other hand, when eyes exceeded 220 g/m2 and it constructs on a 
cell, an electrode substrate becomes thick and resistance becomes large. 
[0022] The inorganic conductivity matter layer 2 prepared by request reduces the amount of 
catalysts which becomes useless by suppressing a permeate lump of the catalyst to the inside of 
an electrode substrate, the front face of an electrode catalyst bed prepared further upwards is 
made smooth, it is for raising the proton conductivity between proton exchange film-electrode 
catalyst beds, and the single material of various graphite or carbonaceous, or a metal and 
semimetal are mentioned as the component, for example. When using the electrode of this 
invention for electrochemistry equipment, as inorganic conductivity matter, it is desirable to use 
carbon material from a corrosion resistance viewpoint. As such carbon material, carbon black, 
such as oil furnace black, acetylene black, thermal black, and channel black, is desirable from 
electronic conductivity and particle size, as oil furnace black — the Cabot Corp. make — Balkan 
Peninsula XC-72, the Balkan Peninsula P, black PARUZU 880, black PARUZU 1100, black 
PARUZU 1300, black PARUZU 2000, and legal one — the KETCHIEN black EC by 400 and LION, 
and the Mitsubishi Chemical make — #3150, #3250, etc. mention — having — as acetylene black 
— DIN by DENKI KAGAKU KOGYO K.K. — a turnip — a rack etc. is mentioned, the point that 
the electric resistance of an inorganic conductivity matter layer becomes low also in the above— 
mentioned carbon material — the Cabot Corp. make — the KETCHIEN black EC by Balkan 
Peninsula XC-72 and LION, and DIN by DENKI KAGAKU KOGYO K.K. — a turnip — racks or 
such mixture are desirable. Moreover, although especially the structure of an inorganic 
conductivity matter layer is not limited, in order to make good electronic conduction nature, fuel 
diffusibility, and wastewater nature, it is an effective embodiment to have a vesicular structure. 
A front-face side is dense especially, and it is a still more desirable embodiment that a porosity 
sheet side considers as a rough ****** unsymmetrical vesicular structure, in order to suppress 
a permeate lump of a catalyst, although especially the approach of making an inorganic 
conductivity matter layer an unsymmetrical vesicular structure is not limited — for example, a 
porosity sheet side — ** — an unsymmetrical vesicular structure can be made to discover by 
preparing the inorganic high conductivity matter and preparing the low inorganic conductivity 
matter of ** by the front-face side Moreover, although mixed with a resin solution, an 
unsymmetrical vesicular structure can be made to discover also in the so-called wet solidifying 
method immersed in the poor solvent to the so-called resin in which it is hard to dissolve resin, 
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after making the resin solution which maintains the structure of an inorganic conductivity matter 
layer substantially distribute the inorganic conductivity matter and applying these dispersion 
liquid to a porosity sheet. The dimension height of the inorganic conductivity matter can have 
and evaluate the specific surface area (m2/g) of the inorganic conductivity matter, namely, the 
direction of the inorganic conductivity matter with a low specific surface area — more — ** — 
it is the inorganic high conductivity matter. Although especially the measuring method of the 
specific surface area of the inorganic conductivity matter is not limited, it can be searched for, 
for example with a nitrogen adsorption process. A nitrogen adsorption process is the technique 
of making the deaerated inorganic conductivity matter immersed in liquid nitrogen, measuring the 
nitrogen volume which stuck to the inorganic conductivity matter front face at the time of a 
balance, and computing specific surface area from this value, the specific surface area of the 
inorganic conductivity matter — desirable — 1 m2/g-2000m2/g — it is 10m2/g-1000m2/g more 
preferably. If it exceeds the upper limit of said numerical range, manufacture of the inorganic 
conductivity matter will become difficult, if less than the minimum of said numerical range, it will 
become difficult to make surface roughness of an inorganic conductivity matter layer below into 
the upper limit of said numerical range, and specific surface area has that it is not desirable. 
[0023] Moreover, when specific surface area of SA (m2/g) and the inorganic conductivity matter 
of a **** side is set to SB (m2/g) for the specific surface area of the inorganic conductivity 
matter of a side dense [ the inorganic conductivity matter layer 2 of a front-face side is dense, 
and ] when a porosity sheet side is a rough ****** unsymmetrical vesicular structure, these 
relation of 1<SA/SB<=2000 and it being 1.1 <=SA/SB<=100 more preferably is desirable. If 
SA/SB exceeds the upper limit of said numerical range here, the fuel diffusibility of the inorganic 
conductivity matter layer of a dense side worsens, it is not desirable and that SA/SB is less 
than the lower limit of said numerical range means that an inorganic conductivity matter layer 
does not serve as an unsymmetrical vesicular structure substantially. 

[0024] As mentioned above, this invention as an electrode substrate 5 By the way, electronic 
conduction nature, It aims [ therefore ] at controlling a permeate lump of the catalyst to the 
inside of this base material that poses a problem as much as possible, in case the porosity 
electric conduction sheet 1 which is excellent in fuel diffusibility and wastewater nature is used. 
As the electrode catalyst bed 3 side front face 5 of an electrode substrate, i.e., an electrode 
substrate In adopting the thing of the mode which forms the inorganic conductivity matter layer 
2 in one side of the electrode substrate 1 explained by drawing 1 or drawing 2 , the electrode 
catalyst bed 3 side front face of the minerals conductive material layer 2 moreover, the voice 
which forms the direct electrode catalyst bed 3 in the front face of the porosity electric 
conduction sheet 1 — when adopting a thing [ like ], it is characterized by setting surface 
roughness of the electrode catalyst bed 3 side front face of the electrode catalyst bed 1 to 2 
micrometers or more 20 micrometers or less. If there is an inclination for the fuel diffusibility of 
an electrode substrate to worsen if the surface roughness of an electrode substrate is less than 
2 micrometers and 20 micrometers is exceeded, a permeate lump of the catalyst to an electrode 
substrate increases, and it is not desirable. From such a thing, more desirable surface roughness 
is 3 micrometers or more 15 micrometers or less. If it is made this surface roughness, fuel 
diffusibility and the catalyst **** lump inhibition nature to an electrode substrate will improve 
further. 

[0025] Here, the surface roughness said by this invention is defined as the center line average of 
roughness height (Ra) among the specification of surface roughness which specifies by JIS 
B0601. This center line average of roughness height (Ra) expresses with the micrometer 
(micrometer) the value calculated by the following formula, when the direction of the X-axis and 
longitudinal magnification is expressed with a Y-axis and it expresses a granularity curve with y=f 
(x) for the center line of this sampling part by sampling the part of measurement die-length I in 
the direction of that center line from a granularity curve. 
[0026] 
[Equation 1] 
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[0027] Although especially limitation will not be carried out if the equipment which measures 
above-mentioned center line average-of-roughness-height Ra is the surface roughness 
measuring instrument which can perform measurement according to JIS B0601, a super-[ by 
KEYENCE CORP. ] depth surface type-like measuring microscope (format :VK- 8500) and 
Kosaka Laboratory Tabulation Side granularity measuring instrument (format :SE- 3300) can be 
used, for example. 

[0028] Moreover, as for the gestalt of the inorganic conductivity matter, it is desirable that it is a 
particle-like. It is because there is an inclination to be hard coming to set up the surface 
roughness which the inorganic conductivity matter layer 2 mentioned above as they are 
gestalten other than the shape of a particle below to the upper limit of said numerical range. As 
this particle size, 10nm - 20 micrometers are 20nm - 100nm more preferably. If particle size is 
less than the lower limit of said numerical range, manufacture of the inorganic conductivity 
matter will become difficult, and on the other hand, when it exceeds the upper limit of said 
numerical range, there is an inclination it to become difficult to make surface roughness of an 
inorganic conductivity matter layer below into the upper limit of said numerical range. 
[0029] Next, the example of 1 embodiment of the manufacture approach of the electrode 
substrate of this invention is explained. 

[0030] First, a plain weave fabric is created using fire resistance-ized spun yarn, and carbon 
fiber textiles are created by carbonizing this plain weave fabric. This is equivalent to drawing 1 
and the porosity electric conduction sheet 1 in 2. Next, the dispersion liquid of the inorganic 
conductivity matter are applied on carbon fiber textiles, and an inorganic conductivity matter 
layer is formed. This is equivalent to drawing 1 and the inorganic conductivity matter layer 2 in 2. 
By pressing or grinding this inorganic conductivity matter layer, it is JIS about surface 
roughness. It is made 2 micrometers or more 20 micrometers or less by the center line average 
of roughness height (Ra) in B0601. Next, electrode catalyst dispersion liquid are applied on an 
inorganic conductivity matter layer, and an electrode catalyst bed is created. This is equivalent 
to the electrode catalyst bed 3 in drawing 2 . 

[0031] It is also desirable to apply and manufacture dispersion liquid on a sheet front face as an 
approach of carrying out the laminating of the inorganic conductivity matter to a porosity 
electric conduction sheet, and it is still more desirable as viscosity of inorganic conductivity 
matter dispersion liquid that they are more than 20Pa and s more preferably 10 or more Pa-s. 
When the viscosity of inorganic conductivity matter dispersion liquid is less than 10 Pa-s, and it 
applies to a porosity electric conduction sheet, there is an inclination it to become difficult for 
the inorganic conductivity matter to permeate in a sheet, to become easy to be crowded, and to 
prepare an inorganic conductivity matter layer in a porosity electric conduction sheet front face. 
A surfactant can also be added in inorganic conductivity matter dispersion liquid. By adding a 
surfactant, the effectiveness which the inorganic conductivity matter concordance-comes to be 
easy to dispersion liquid, and dispersion liquid stabilize is acquired. Moreover, when it is effective 
in lowering the viscosity of inorganic conductivity matter dispersion liquid, namely, the inorganic 
conductivity matter dispersion liquid of the same viscosity also add a surfactant, concentration 
of the inorganic conductivity matter can be made high more. 

[0032] The viscosity of inorganic conductivity matter dispersion liquid is JIS K5400. It can 
measure according to Coating commercial-test approach 4.5.3 the "rotational-viscometer 
method" to specify. Although especially the equipment that measures viscosity is not limited, 
Brookfield viscometer [ by Tokyo Keiki Co., Ltd. ] B8L can be used, for example. 
[0033] Although not limited especially as the manufacture approach of the electrode substrate in 
this invention, after forming the inorganic conductivity matter layer 2 in porosity electric 
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conduction sheet 1 front face, it is also a desirable embodiment to press and manufacture a 
front face. Although not limited especially as the approach of a press, a roll press, a monotonous 
press, etc. can be used. Moreover, heating is also a desirable embodiment in order to raise press 
effectiveness. As a pressure of a press, it is more preferably desirable that it is [ 1 or more 
MPas ] 5 or less MPa 0.1 or more-MPa 10 or less MPa. If a permeate lump of the electrode 
catalyst bed coating liquid which will be prepared in the front face of an inorganic conductivity 
matter layer if a pressure is less than the lower limit of said numerical range increases and it 
exceeds the upper limit of said numerical range preferably, the fuel diffusibility of an inorganic 
conductivity matter layer worsens and is not desirable. If it is the temperature which is easy to 
deform an inorganic conductivity matter layer as temperature of a press, it will not be limited 
especially. Moreover, the temperature which is easy to deform an inorganic conductivity matter 
layer Although it is hard to ****** generally depending on the matter which constitutes an 
inorganic conductivity matter layer, when PTFE is contained in an inorganic conductivity matter 
layer, for example 327 degrees C or more when 350 degrees C or more 390 degrees C or less 
are more preferably desirable and 400 degrees C or less of tetrafluoroethylene-perfluoro vinyl 
ether copolymers (PFA) are contained 310 degrees C or more 400 degrees C or less, 330 
degrees C or more 390 degrees C or less are more preferably desirable, and when a 
tetrafluoroethylene-6 fluoride propylene copolymer (FEP) is contained, 270 degrees C or more 
300 degrees C or less are more preferably desirable 250 degrees C or more 320 degrees C or 
less. If press temperature is less than the lower limit of said numerical range, it will be hard 
coming to deform an inorganic conductivity matter layer, and preferably, when it exceeds the 
upper limit of said numerical range, there is an inclination the fluorine compound in an inorganic 
conductivity matter layer becomes easy to decompose. When a surfactant is contained in the 
inorganic conductivity matter layer 2, it is an embodiment desirable when heating even to the 
decomposition temperature of a surfactant, performing preliminary baking, and also making a 
surfactant disassemble in front of a press raises the fuel permeability of an inorganic 
conductivity matter layer. 

[0034] Furthermore, after preparing an inorganic conductivity matter layer in a porosity electric 
conduction sheet front face, it is also a desirable embodiment to grind and manufacture a front 
face. Although not limited especially as a polish base material, abrasive cloth, abrasive paper, an 
abrasive belt, a polish sheet, an abrasive disc, a brush roll, etc. can be used. Moreover, although 
not limited especially as abrasives, an alumina, a zirconia, a fused alumina, silicon carbide, a 
garnet, emery, etc. can be used. 

[0035] Drawing 1 , the electrode substrate which consists of a porosity electric conduction 
sheet of this invention of 2 or this electrode substrate, and an electrode catalyst bed and the 
film-electrode complex (MEA) which consists of solid-electrolyte membranes of drawing 3 can 
be adapted for various electrochemistry equipments. Inside, water electrolysis equipment and a 
fuel cell are desirable, and still more suitable for a polymer electrolyte fuel cell or a direct 
methanol mold fuel cell also in a fuel cell. 

[0036] Furthermore, although it thinks especially as an application of the fuel cell using the 
electrode substrate of this invention, without being limited, in a polymer electrolyte fuel cell, the 
power source of supply of the mobile which is a useful application is desirable. It is a mobile with 
automobiles, such as a passenger car, a bus, and a truck, especially desirable a vessel, a railroad, 
etc. In a direct methanol mold fuel cell, the power source of supply of the pocket electronic 
equipment which is a useful application is also still more desirable. It is pocket electronic 
equipment with a cellular phone, especially desirable a computer, a navigation system, etc. 
[0037] 

[Example] Hereafter, although drawin g 1 thru/or drawing 3 , an example, and the example of a 
comparison explain this invention to a detail, this invention is not limited to these, moreover, the 
following examples and examples of a comparison — setting — viscosity — all — Brookfield 
viscometer [ by Tokyo Keiki Co., Ltd. ] B8L — using — the temperature of 25 degrees C — 
setting — measurement — carrying out — surface roughness — all — the shape of super-[ by 
KEYENCE CORP. ] depth surface type — it measured using measuring microscope VK-8500. 
[0038] As an inorganic conductivity matter layer 2 of creation drawin g 1 of example 1(1) 
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inorganic conductivity matter dispersion liquid, in order to obtain the inorganic conductivity 
matter, 12g [ of surfactants ] (it purchases from TRITON X-1 14 and Nakarai Tesuku, Inc.) and 
acetylene black (DENKA BLACK, DENKI KAGAKU KOGYO K.K. make, and nitrogen specific- 
surface-area 61m2/g) 6g, 2.5g (made in [ Daikin Industries, LTD. ] Pori Ron PTFE) of PTFE 
water dispersions, and 39. 5g of water were mixed, and it fully agitated with the homogenizes The 
viscosity of the obtained dispersion liquid was 800 Pa-s. 

[0039] (2) It sank into carbon fiber textiles (the cross made from E-TEK, Type A, superintendent 
officer 1 16 g/m2), and they were made to dry a PTFE water dispersion (made in [ Daikin 
Industries, LTD. ] Pori Flon PTFE) as creation of an electrode substrate, and a porosity electric 
conduction sheet 1. The PTFE content of the obtained textiles was 20wt(s)%. On one side of 
these textiles The dispersion liquid created by (1) were applied and it was made to dry at 100 
degrees C immediately. 2mg /of amounts with acetylene black of the obtained textiles was 
[ cm ] 2. The press which puts the pressure of 380 degrees C and 3MPa on these textiles, and is 
covered for 15 minutes, with the pressure of 3MPa maintained and which is cooled to a room 
temperature was performed, and the electrode substrate was obtained. The surface roughness of 
the side (smooth side) to which the inorganic conductivity matter of the obtained electrode 
substrate has adhered was 9 micrometers. 

[0040] (3) In the Nafion solution made from creation Aldrich of an electrode substrate with an 
electrode catalyst bed, in addition, catalyst support carbon (catalyst :P. t, ValcanXCmade from 
carbon:Cabot- 72, the amount of platinum support : 50 % of the weight) was well agitated so that 
the weight ratio of platinum and Nafion might be set to 1:0.5, and the catalyst-polymer 
constituent was prepared in it. This catalyst-polymer constituent was applied to the smooth 
electrode substrate side created by (2), was dried immediately, and the electrode substrate 5 
with an electrode catalyst bed was created. The electrode catalyst bed of the obtained electrode 
substrate with an electrode catalyst bed was coating weight 0.5 mg/cm2 of platinum. 
[0041] (4) As a film-electrode zygote of creation of a film-electrode zygote, and evaluation 
drawing 3 , between the electrode substrates with an electrode catalyst bed of two sheets 
created above (3), the proton exchange film (Nafion112 made from DuPont) was inserted so that 
an electrode catalyst bed might touch the proton exchange film, it carried out the hotpress on 
condition that 130 degrees C and 5MPa, and was used as the zygote. The obtained zygote was 
built into the fuel cell eel, the hydrogen and air of ordinary pressure (atmospheric pressure) were 
supplied, and the current-electrical-potential-difference (I-V) property was measured on 
conditions with an operating temperature of 70 degrees C. Horsepower outputs are 450 mW/cm2 
and showed the outstanding high power property. 

[0042] The PTFE water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon PTFE) was 
calcinated at 380 degrees C after sinking in and desiccation on the creation carbon fiber textiles 
(the cross made from E-TEK, Type A, superintendent officer 116 g/m2) of the example 1 (1) 
electrode substrate of a comparison. The PTFE content of the obtained electrode substrate was 
20wt(s)%, and surface roughness was 30 micrometers. 

[0043] (2) The catalyst-polymer constituent was applied to one side of the electrode substrate 
created by the creation above (1) of an electrode substrate with an electrode catalyst bed like 
the example 1 (3), it dried immediately, and the electrode substrate with an electrode catalyst 
bed was created. The electrode catalyst bed of the obtained electrode substrate with an 
electrode catalyst bed was coating weight 0.5 mg/cm2 of platinum. 

[0044] (3) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (2) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. The horsepower outputs were 100 
mW/cm2 and were the output characteristics inferior to an example 1. The surface roughness of 
an electrode substrate is coarse compared with an example 1, and it thinks because an electrode 
catalyst bed was not able to form a good junction interface between penetration, the proton 
exchange film, and an electrode catalyst at an electrode substrate. 

[0045] It sank into the creation carbon fiber textiles (the cross made from E-TEK, Type A, 
superintendent officer 1 16 g/m2) of the example 2 (1) electrode substrate of a comparison, and 
they were made to dry a PTFE water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon 
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PTFE). The PTFE content of the obtained textiles was 20wt(s)%. The dispersion liquid created in 
the example 1 (1) were applied to one side of these textiles, and it was made to dry at 100 
degrees C immediately. These textiles were calcinated at 380 degrees C. The amount with 
acetylene black of the obtained textiles was 2 mg/cm2, and the surface roughness of the side to 
which the inorganic conductivity matter has adhered was 25 micrometers. 
[0046] (2) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by the creation above (1) of an electrode 
substrate with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, 
and the electrode substrate with an electrode catalyst bed was created. The electrode catalyst 
bed of the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 
mg/cm2 of platinum. 

[0047] (3) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (2) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. The horsepower outputs were 200 
mW/cm2 and were the output characteristics inferior to an example 1. The surface roughness of 
an electrode substrate is coarse compared with an example 1, and it thinks because an electrode 
catalyst bed was not able to form a good junction interface between penetration, the proton 
exchange film, and an electrode catalyst at an electrode substrate. 

[0048] It sank into the creation carbon fiber textiles (the cross made from E-TEK, Type A, 
superintendent officer 116 g/m2) of the example 3 (1) electrode substrate of a comparison, and 
they were made to dry a PTFE water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon 
PTFE). The PTFE content of the obtained textiles was 20wt(s)%. The dispersion liquid created in 
the example 1 (1) were applied to one side of these textiles, and it was made to dry at 100 
degrees C immediately. 5mg /of amounts with acetylene black of the obtained textiles was 
[ cm ] 2. The press which puts the pressure of 380 degrees C and 100MPa on these textiles, and 
is covered for 15 minutes, with the pressure of 100MPa maintained and which is cooled to a 
room temperature was performed, and the electrode substrate was obtained. The surface 
roughness of the side (smooth side) to which the inorganic conductivity matter of the obtained 
electrode substrate has adhered was 1 micrometer. 

[0049] (2) The catalyst-polymer constituent was applied to one side of the electrode substrate 
created by the creation above (1) of an electrode substrate with an electrode catalyst bed like 
the example 1 (3), it dried immediately, and the electrode substrate with an electrode catalyst 
bed was created. The electrode catalyst bed of the obtained electrode substrate with an 
electrode catalyst bed was coating weight 0.5 mg/cm2 of platinum. 

[0050] (3) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (2) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. The horsepower outputs were 100 
mW/cm2 and were the output characteristics inferior to an example 1. The surface roughness of 
an electrode substrate is fine compared with an example 1, and it thinks because generation 
water was stuck for the electrode substrate and gaseous diffusion nature worsened. 
[0051] 0.5g [ of creation surfactants of example of comparison 4(1) inorganic conductivity matter 
dispersion liquid ] (it purchases from TRITON X-1 14 and Nakarai Tesuku, Inc.) and acetylene 
black (DENKA BLACK, DENKI KAGAKU KOGYO K.K. make, particle size of 42nm) 2g, 0.83g 
(made in [ Daikin Industries, LTD. ] Pori Flon PTFE) of PTFE water dispersions, and 12.9g of 
water were mixed, and it fully agitated with the homogenizer. The viscosity of the obtained 
dispersion liquid was 1 Pa-s. 

[0052] (2) It sank into the creation carbon fiber textiles (the cross made from E-TEK, Type A, 
superintendent officer 1 1 6 g/m2) of an electrode substrate, and they were made to dry a PTFE 
water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon PTFE). The PTFE content of the 
obtained textiles was 20wt(s)%. The dispersion liquid created by (1) were applied to one side of 
these textiles, and it was made to dry at 100 degrees C immediately. 2mg /of amounts with 
acetylene black of the obtained textiles was [ cm ] 2. The press which puts the pressure of 380 
degrees C and 3MPa on these textiles, and is covered for 15 minutes, with the pressure of 3MPa 
maintained and which is cooled to a room temperature was performed, and the electrode 
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substrate was obtained. The surface roughness of the side to which the inorganic conductivity 
matter of the obtained electrode substrate has adhered was 25 micrometers. 
[0053] (3) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by the creation above (2) of an electrode 
substrate with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, 
and the electrode substrate with an electrode catalyst bed was created. The electrode catalyst 
bed of the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 
mg/cm2 of platinum. 

[0054] (4) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (3) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. The horsepower outputs were 200 
mW/cm2 and were the output characteristics inferior to an example 1. The viscosity of inorganic 
conductivity matter dispersion liquid is low compared with an example 1, and since the inorganic 
conductivity matter sank into textiles, the surface roughness of an electrode substrate becomes 
coarse compared with an example 1, and it thinks because an electrode catalyst bed was not 
able to form a good junction interface between penetration, the proton exchange film, and an 
electrode catalyst at an electrode substrate. 

[0055] It sank into the creation carbon fiber textiles (the cross made from E-TEK, Type A, 
superintendent officer 1 16 g/m2) of an example 2 (1) electrode substrate, and they were made 
to dry a PTFE water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon PTFE). The PTFE 
content of the obtained textiles was 20wt(s)%. The dispersion liquid created in the example 1 (1) 
were applied to one side of these textiles, and it was made to dry at 100 degrees C immediately. 
2mg /of amounts with acetylene black of the obtained textiles was [ cm ] 2. 280-degree C oven 
performed desurfactant processing for these textiles over 2 hours. The press which puts the 
pressure of 380 degrees C and 3MPa on these textiles, and is covered for 15 minutes, with the 
pressure of 3MPa maintained and which is cooled to a room temperature was performed, and the 
electrode substrate was obtained. The surface roughness of the side (smooth side) to which the 
inorganic conductivity matter of the obtained electrode substrate has adhered was 9 
micrometers. 

[0056] (2) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by the creation above (1) of an electrode 
substrate with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, 
and the electrode substrate with an electrode catalyst bed was created. The electrode catalyst 
bed of the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 
mg/cm2 of platinum. 

[0057] (3) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (2) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. Horsepower outputs are 450 mW/cm2 
and showed the outstanding high power property. 

[0058] It sank into the creation carbon paper (the Toray Industries, Inc. make, TGP-H -060, 
superintendent officer 83 g/m2) of an example 3 (1) electrode substrate, and it was made to dry 
a PTFE water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon PTFE). The PTFE content 
of the obtained carbon paper was 20wt(s)%. The dispersion liquid created in the example 1 (1) 
were applied to one side of this carbon paper, and it was made to dry at 100 degrees C 
immediately. The amount with acetylene black of the obtained carbon paper was 1 mg/cm2. The 
press which puts the pressure of 380 degrees C and 3MPa on this carbon paper, and is covered 
for 15 minutes, with the pressure of 3MPa maintained and which is cooled to a room temperature 
was performed, and the electrode substrate was obtained. The surface roughness of the side 
(smooth side) to which the inorganic conductivity matter of the obtained electrode substrate has 
adhered was 9 micrometers. 

[0059] (2) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by the creation above (1) of an electrode 
substrate with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, 
and the electrode substrate with an electrode catalyst bed was created. The electrode catalyst 
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bed of the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 
mg/cm2 of platinum. 

[0060] (3) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (2) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. Horsepower outputs are 450 mW/cm2 
and showed the outstanding high power property. 

[0061] The PTFE water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon PTFE) was 
calcinated at 380 degrees C after sinking in and desiccation to the creation carbon paper (the 
Toray Industries, Inc. make, TGP-H -060, superintendent officer 83 g/m2) of the example 5 (1) 
electrode substrate of a comparison. The PTFE content of the obtained electrode substrate was 
20wt(s)%, and surface roughness was 21 micrometers. 

[0062] (2) The catalyst-polymer constituent was applied to one side of the electrode substrate 
created by the creation above (1) of an electrode substrate with an electrode catalyst bed like 
the example 1 (3), it dried at 100 degrees C immediately, and the electrode substrate with an 
electrode catalyst bed was created. The electrode catalyst bed of the obtained electrode 
substrate with an electrode catalyst bed was coating weight 0.5 mg/cm2 of platinum. 
[0063] (3) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (2) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. The horsepower outputs were 350 
mW/cm2 and were the output characteristics inferior to an example 3. The surface roughness of 
an electrode substrate is coarse compared with an example 3, and it thinks because an electrode 
catalyst bed was not able to form a good junction interface between penetration, the proton 
exchange film, and an electrode catalyst at an electrode substrate. 

[0064] The staple fiber of the PAN system carbon fiber (diameter of 7 micrometers) cut into 
creation die length of 12mm of the example 6 (1) electrode substrate of a comparison was 
underwater milled on distribution and a wire gauze, and the emulsion which consists of mixture of 
the polyvinyl alcohol which is the polymeric material which binds a carbon staple fiber, and vinyl 
acetate was made to adhere, it dried, and the porosity electric conduction sheet which consists 
of carbon fiber paper was obtained. This carbon fiber paper was calcinated and the carbon paper 
of eyes 5 g/m2 was obtained. It sank into this carbon paper and it was made to dry a PTFE 
water dispersion (made in [ Daikin Industries, LTD. ] Pori Flon PTFE). The PTFE content of the 
obtained porosity electric conduction sheet was 20wt(s)%. Although it was going to apply to one 
side of this porosity electric conduction sheet the dispersion liquid created in the example 1 (1), 
it could not apply well and an inorganic conductivity matter layer was not able to be formed. 
Since the superintendent officer of a porosity electric conduction sheet was too low, it thinks. 
[0065] 12g [ of creation surfactants of inorganic conductivity matter dispersion liquid with a 
small example 4 (1) specific surface area ] (it purchases from TRITON X-1 14 and Nakarai 
Tesuku, Inc.) and acetylene black (DENKA BLACK, DENKI KAGAKU KOGYO K.K. make, and 
nitrogen specific-surface-area 61m2/g) 6g, 2.5g (made in [ Daikin Industries, LTD. ] Pori Flon 
PTFE) of PTFE water dispersions, and 39. 5g of water were mixed, and it fully agitated with the 
homogenizer. The viscosity of the obtained dispersion liquid was 800 Pa~s. 
[0066] (2) 12g [ of creation surfactants of inorganic conductivity matter dispersion liquid with a 
large specific surface area ] (it purchases from TRITON X-1 14 and Nakarai Tesuku, Inc.) and oil 
furnace black (ValcanXC-72, product [ made from Cabot ], and nitrogen specific-surface-area 
254m2/g) 6g and 2.5g (made in [ Daikin Industries, LTD. ] Pori Flon PTFE) of PTFE water 
dispersions were mixed, and it fully agitated with the homogenizer. Water was added and adjusted 
so that the viscosity of the obtained dispersion liquid might serve as 100 Pa-s. 
[0067] (3) The front-face side of the inorganic conductivity matter applied inorganic conductivity 
matter dispersion liquid with a small specific surface area created by (1) to one side of the 
electrode substrate created by the example of creation comparison 1 above (1) of the electrode 
substrate formed in dense unsymmetrical structure, and made it dry at 100 degrees C 
immediately. 1mg /of amounts with acetylene black of the obtained textiles was [ cm ] 2. 
Inorganic conductivity matter dispersion liquid with a large specific surface area moreover 
further created by (2) were applied, and it was made to dry at 100 degrees C immediately. 
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1mfe /of amounts with oil furnace black of the obtained textiles was [ cm ] 2. Thus, the front- 
face side of the inorganic conductivity matter obtained the electrode substrate formed in dense 
unsymmetrical structure. The surface roughness of the side (smooth side) to which the inorganic 
conductivity matter of the obtained electrode substrate has adhered was 10 micrometers. 
[0068] (4) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by the creation above (3) of an electrode 
substrate with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, 
and the electrode substrate with an electrode catalyst bed was created. The electrode catalyst 
bed of the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 
mg/cm2 of platinum. 

[0069] (5) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (4) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. Horsepower outputs are 450 mW/cm2 
and showed the outstanding high power property. 

[0070] 12g [ of creation surfactants of inorganic conductivity matter dispersion liquid with a 
small example 5 (1) specific surface area ] (it purchases from TRITON X-1 14 and Nakarai 
Tesuku, Inc.) and acetylene black (DENKA BLACK, DENKI KAGAKU KOGYO K.K. make, and 
nitrogen specific-surface-area 61m2/g) 6g, 2.5g (made in [ Daikin Industries, LTD. ] Pori Flon 
PTFE) of PTFE water dispersions, and 39. 5g of water were mixed, and it fully agitated with the 
homogenizer. The viscosity of the obtained dispersion liquid was 800 Pa-s. 
[0071] (2) 12g [ of creation surfactants of inorganic conductivity matter dispersion liquid with a 
large specific surface area ] (it purchases from TRITON X-1 14 and Nakarai Tesuku, Inc.) and oil 
furnace black (KETCHIEN black EC, LION make, and nitrogen specific-surface-area 1000m2/g) 
6g and 2.5g (made in [ Daikin Industries, LTD. ] Pori Flon PTFE) of PTFE water dispersions were 
mixed, and it fully agitated with the homogenizer. Water was added and adjusted so that the 
viscosity of the obtained dispersion liquid might serve as 100 Pa-s. 

[0072] (3) The front-face side of the inorganic conductivity matter applied inorganic conductivity 
matter dispersion liquid with a small specific surface area created by (1) to one side of the 
electrode substrate created by the example of creation comparison 1 above (1) of the electrode 
substrate formed in dense unsymmetrical structure, and made it dry at 100 degrees C 
immediately. 1 mg /of amounts with acetylene black of the obtained textiles was [ cm ] 2. 
Inorganic conductivity matter dispersion liquid with a large specific surface area moreover 
further created by (2) were applied, and it was made to dry at 100 degrees C immediately. 
1mg /of amounts with oil furnace black of the obtained textiles was [ cm ] 2. Thus, the front- 
face side of the inorganic conductivity matter obtained the electrode substrate formed in dense 
unsymmetrical structure. The surface roughness of the side (smooth side) to which the inorganic 
conductivity matter of the obtained electrode substrate has adhered was 10 micrometers. 
[0073] (4) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by creation (3) of an electrode substrate 
with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, and the 
electrode substrate with an electrode catalyst bed was created. The electrode catalyst bed of 
the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 mg/cm2 
of platinum. 

(5) Using the electrode substrate with an electrode catalyst bed created by creation and 
evaluation (4) of a film-electrode zygote, the film-electrode zygote was created like the example 
1 (4), and the I-V property was measured. Horsepower outputs are 450 mW/cm2 and showed the 
outstanding high power property. 

[0074] The near front face to which the inorganic conductivity matter of the electrode substrate 
created in the example 2 of a creation comparison (1) of an example 6 (1) electrode substrate 
has adhered was ground by sand paper (No. 1000). The surface roughness of the side to which 
the inorganic conductivity matter of the obtained electrode substrate has adhered was 10 
micrometers. 

[0075] (2) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by the creation above (1) of an electrode 
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substrate with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, 
and the electrode substrate with an electrode catalyst bed was created. The electrode catalyst 
bed of the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 
mg/cm2 of platinum. 

[0076] (3) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (2) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. Horsepower outputs are 450 mW/cm2 
and showed the outstanding high power property. 

[0077] In the Nafion solution made from creation Aldrich of the electrode substrate with an 
electrode catalyst bed which has an example 7 (1) vesicular structure, in addition, catalyst 
support carbon (catalyst :P. t, ValcanXCmade from carbon:Cabot- 72, the amount of platinum 
support : 50 % of the weight) was well agitated so that the weight ratio of platinum and Nafion 
might be set to 1:0.5, and the catalyst-polymer constituent was prepared in it. This catalyst- 
polymer constituent was applied to the smooth electrode substrate side created by the example 
1 (1) and (2), it was immediately immersed in butyl acetate, and the electrode substrate to which 
the electrode catalyst bed which has a three-dimensions mesh vesicular structure was attached 
was created. The electrode catalyst bed of the obtained electrode substrate with an electrode 
catalyst bed was coating weight 0.5 mg/cm2 of platinum. 

[0078] (2) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (1) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. Horsepower outputs are 500 mW/cm2 
and showed the outstanding high power property. 

[0079] In the Nafion solution made from creation Aldrich of an electrode substrate with an 
example 8(1) electrode catalyst bed, in addition, catalyst support carbon (the amount of 
ruthenium [ the KETCHIEN black EC by catalyst-t and Ru, and carbon:LION, amount:of platinum 
support 30 % of the weight, and ] support: 24 % of the weight) was well agitated so that the 
weight ratio of carbon and Nafion might be set to 1 :0.5, and the catalyst-polymer constituent 
was prepared in it. This catalyst-polymer constituent was applied to the smooth electrode 
substrate side created in the example 1 (2), was dried immediately, and the electrode substrate 
with an electrode catalyst bed was created. The electrode catalyst bed of the obtained electrode 
substrate with an electrode catalyst bed was coating weight 1.0 mg/cm2 of platinum. 
[0080] (2) Between the electrode substrates with an electrode catalyst bed created in the 
electrode substrate with an electrode catalyst bed and example 1 (3) which were created by 
creation and the evaluation above (1) of a film-electrode zygote, the proton exchange film 
(Nafionl 12 made from DuPont) was inserted so that an electrode catalyst bed might touch the 
proton exchange film, it carried out the hotpress on condition that 130 degrees C and 5MPa, and 
was used as the zygote. The obtained zygote was built into the fuel cell eel, the 50mol% 
methanol water solution and air of ordinary pressure (atmospheric pressure) were supplied, and 
the current-electrical-potential-difference (I-V) property was measured on conditions with an 
operating temperature of 25 degrees C. Horsepower outputs are 50 mW/cm2 and showed the 
outstanding high power property. 

[0081] In the Nafion solution made from creation Aldrich of an electrode substrate with an 
example of comparison 7(1) electrode catalyst bed, in addition, catalyst support carbon (the 
amount of ruthenium [ the KETCHIEN black EC by catalyst-t and Ru, and carbon:LION, 
amount:of platinum support 30 % of the weight, and ] support: 24 % of the weight) was well 
agitated so that the weight ratio of carbon and Nafion might be set to 1:0.5, and the catalyst- 
polymer constituent was prepared in it. This catalyst-polymer constituent was applied to the 
side to which the inorganic conductivity matter of the electrode substrate created in the 
example 2 of a comparison (1) has adhered, was dried immediately, and the electrode substrate 
with an electrode catalyst bed was created. The electrode catalyst bed of the obtained electrode 
substrate with an electrode catalyst bed was coating weight 1.0 mg/cm2 of platinum. 
[0082] (2) Using the electrode substrate with an electrode catalyst bed created in the electrode 
substrate with an electrode catalyst bed and the example 2 of a comparison (2) which were 
created by creation and the evaluation above (1) of a film-electrode zygote, the film-electrode 
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zygote was created like the example 7 (2), and the I-V property was measured. The horsepower 
outputs were 20 mW/cm2 and were the output characteristics inferior to an example 8. The 
surface roughness of an electrode substrate is coarse compared with an example 8, and it thinks 
because an electrode catalyst bed was not able to form a good junction interface between 
penetration, the proton exchange film, and an electrode catalyst at an electrode substrate. 
[0083] 12g [ of creation surfactants of example 9(1) inorganic conductivity matter dispersion 
liquid ] (it purchases from TRITON X-114 and Nakarai Tesuku, Inc.) and acetylene black (DENKA 
BLACK, DENKI KAGAKU KOGYO K.K. make, and nitrogen specific-surface-area 61m2/g) 6g, 
2.5g (made in [ Daikin Industries, LTD. ] Pori Hon PTFE) of PTFE water dispersions, and 39.5g of 
water were mixed, and it fully agitated with the homogenizer. In order to raise the viscosity of 
dispersion liquid, it heated to 60 degrees C during stirring, and a part of moisture was 
evaporated. The viscosity of the obtained dispersion liquid was 1600 Pa-s. 
[0084] (2) The dispersion liquid created by (1) were applied to one side of the creation carbon 
fiber textiles (the cross made from E-TEK, Type A, superintendent officer 1 16 g/m2) of an 
electrode substrate, and it was made to dry at 100 degrees C immediately. 2mg /of amounts with 
acetylene black of the obtained textiles was [ cm ] 2. The press which puts the pressure of 380 
degrees C and 3MPa on these textiles, and is covered for 15 minutes, with the pressure of 3MPa 
maintained and which is cooled to a room temperature was performed, and the electrode 
substrate was obtained. The surface roughness of the side (smooth side) to which the inorganic 
conductivity matter of the obtained electrode substrate has adhered was 9 micrometers. 
[0085] (3) The catalyst-polymer constituent was applied to the side to which the inorganic 
conductivity matter of the electrode substrate created by the creation above (2) of an electrode 
substrate with an electrode catalyst bed has adhered like the example 1 (3), it dried immediately, 
and the electrode substrate with an electrode catalyst bed was created. The electrode catalyst 
bed of the obtained electrode substrate with an electrode catalyst bed was coating weight 0.5 
mg/cm2 of platinum. 

[0086] (4) Using the electrode substrate with an electrode catalyst bed created by creation and 
the evaluation above (3) of a film-electrode zygote, the film-electrode zygote was created like 
the example 1 (4), and the I-V property was measured. Horsepower outputs are 450 mW/cm2 
and showed the outstanding high power property. 
[0087] 

[Effect of the Invention] By this invention, compared with the conventional thing, fuel diffusibility 
and wastewater nature can be good, can suppress a permeate lump of a catalyst bed, and can 
offer a highly efficient electrode substrate with the still higher proton conductivity between a 
catalyst bed and the proton exchange film, and its manufacture approach. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of one example of the electrode substrate of this 
invention. 

[Drawing 2 ] The electrode substrate of drawin g 1 is drawing of longitudinal section of the 
electrode substrate of this invention of a different mode. 

[Drawing 3] The electrode substrate of drawin g 2 is drawing of longitudinal section of the 
electrode substrate of this invention of a different mode. 
[Description of Notations] 

1 .... Porosity electric conduction sheet 

2 .... Minerals conductivity matter layer 

3 .... Electrode catalyst bed 

4 .... Proton exchange film 

5 .... Electrode substrate (this invention) 
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ggli^lrll^ifcft&iOT^Iifcl^. ixll (1*) 
[0 0 3 3] *«6BJ|cfcIfi.mfii»*ta)Saji^5S<!: LX 

rS(jt-r-5wi:t ) Jff*LL^iS9l«-C&-5, Auxins 

«T?fe&. :?UX0>IE*l£LTIiO. 1MPaKl±10 
M P a KIT, <fc y W£ L < It 1 M P a Kl± 5 M P a KIT 
tfe4^t*'»*Ll>. tt*A<fiJlBS&fiMBffl©TlStt£ 

H©±init*j:ia*i. mmmm^mmmco^n^m^ 

PTFEA<S$tl««^i:it. 3 2 7°CKl-t4 0 0 <> CKl 
T, <fcy»*L<li3 5 0°CKl±3 9 0 o CUJlTA<»^L 
< . ,BB7?fl:x^U>-/<— 7)\,*a tfxjux— ^;u# 
Sdtt (PFA) lb<***l4»*l=(4. 3 1 0°CKLt4 
0 0°CKTF. *y»*L<l*3 3 0°Cia±3 9 0°CJUT 
t><&i£L<. ES7-;Mbx^u>-A:7>;/<b:?QtfL>& 
fi^f* (FEP) 2 5 0°CK*±3 

2 0°CKIT. <fcy»*U<l*2 7 0°CKLt3 0 0 o CKlT 



mmmwa&Mtmifi*. ! »uz< </«eo-c#*l< 

ft. fi«»«tt*«Ji2l=JHBfiStt«(*<#**i*»* 

[0 0 3 4] *?IW»*5>— hftBdMiflMI 

tt*«I*Rltfc«. £S £WI§ I. TgiiTf 

(ifci^. t;us-*-, s?^a=T. JSHiTjus-*-. 8Mb 

iti**. h. xy y—fcif£m^w 

-5. 

[00351131. 2 a>#S8BJia> £?lft3SS hfrfc 

[0036] ;M&w©s«*»*m^fc*s*MB 

Bit*;a)m73^3S*<*f*LL^=ta»-efc-5o fti=. ifcffl 
h^y fiSM. «5tt<cifti 

[0 0 3 7] 

[HJfi^U KIT. @1 fcL*LB3. 5St6«asJ:t/tt8« 

|fi3t*:|v5*<D-efci\> KiT(Dl5Jfi^fc<fct/:tt;ei 
MlzjS^-C. (**) mmttSg8iBM«SSfhB 

*(**r (*) 4r-x>xsafflggsa®jKttsflSM»^ 

VK-8500^ ffl 1^1$ * fT o fc . 

[0038] mt&m 1 

a 1 ommmmitmsm 2 1 lx . mmmm&tesz& 

Sfrtf). SffiSttffl (TRITON X-114.t* 

7-<fxf (») «ky»A) 1 2 gs y-tzf-Xs^-f^v 

>? (DENKA BLACK.lSft^lS (80 ffli. 
SiRtt;a®«6 1 m2/g) 6g. PTFETK^ftjS 
(^'J7P>PTFE. y-f4r^X^ (ft:) Si) 2. 5 



(7) ^2 0 0 3-3 68 60 



g, 7K3 9. 5gJI^L, * J E«?i--f-!f--e+»l=* 
<lt/vLtz 0 »€>tlfc#lka«)«Satt* 8 0 0Pa ■ s 

[003 9] (2) «aa*ta><tfii 

£?LSt»«i/-M £ Its ftMMttfttt CE- 

TEKS^DX, $<<ZfA. §tt("M 16g/m2) |C 
PTFETK^tk^ WJ7D>PTFE, 4T-f*>X* 

(«k) SI) **ak «M»**fc. ibtifc«8i©PTF 
(1) T?fMtLfc#*«***U attic i oo°ci:x 
Ii2mg/cm2tfcof: 0 ^<D^(C 3 8 0°C. 3M 

[0040] c 3 ) «««uKntt«msttM'a>ftA 

AldrichaSlNafion»aic. fi4«fil#*-7H> (flMfc : 
P t % ?R> : CabotaSValcanXC-72. S&l§i#S : 
5 011%) 3&£Naf ion<DSfiitrt<1 : 0. 5lr 

ojitt*ma*»5*fMLfc. i&^titcBatt«B# 
^mas*to>maM«^(*. ewtio. 5m g / 

c m 2 "Cfeofco 

[0041] ( 4 ) M-«a«^(*ofMK fc* M 

i30l-tSI$^i:Lt, ±E (3) "C?^Lfc2 

(DuPontttSNaf ionl 12) ^ iS«j«IA<^P h> 
3E«BH=»-r*<*:3Ic«^ 13 0°C. 5MPaO*^t? 

£<a$su se^jg7 o°c<d*«^ mss-mE c i - 

V) «te*aS5ELfc. !Sai*li4 5 0mW/cm2-e 
fey. ^fc.tM*1#tt**Lfc 0 
[0 0 4 2] JtlftOH 

(i) effifi*t<Df*« 

gStttai (e-tekS^o^ *-<zfA % itJi* 

116g/m2) |CPTFE*#«« (#'J7P>PT 
FE, (ft) Si) ttflttt* 3 80 

°cizrSSfiK^fTo/--o »t,*tfc««3l«<DPT FEM 
$[£2 0 w t £®ffl£(*3 0/imT*&ofco 

[0043] (2) *a«iMtiif*r«*att«ta)ffA 

JlIE (1) T»f*rtLfc«a*tt<DtfHfc. 

ici£«Lr, ma®K^ft#®a«^*^«Lfco 
*LfcBffi«KBf**aas»coiia«»jii*. 

flO. 5mg/cm2t*Jiofco 

[0 0 4 4] (3) K-«a»di*a)ffBt*5cfct;Wfii 



±b (2) ^fMtLfc«a««i»f**«aaMt*«^ 
t\ mmm (4) 

as«a>a®ffl*A<ntfi^ 1 ttt^tK • safttsuf 
A<«a»»i=L*a^. h>3S^<tmaM«to 

[0045] it&0>l 2 
(1) mH£*t<7>ttJS 

1 1 6 g/m2) |:PTFE*#»i« WJ7Bi/PT 

FE. *V*>xm (*) M) ttii*l±fc. » 

e.*lfcf9»(n P T F E ft*tt 2 O w t %-C&-3fc. C 

ifi*>(- 1 0 0 c CI=T<£»*1*;fc. C0>»|$s£3 8 0 

ili2mg/cm2tfcy, ftfeWt&feKflttftt L X 

[ O 0 4 6 1 ( 2 ) £®ffig*t<0tt J* 

L-CL**«I=. SeifiWl (3) t^«l-L-CM«E-7K'J 
-7*§fi£!&£^*lL. il*,lcKjSL-C. S«fi4««S«-#m 

fco 

[0047] (3) ■-*«ttft<*0ttJ*ft£tflMi 

±E (2) T?to»Lfc*«M«»tt#W«»tt£flH* 
■C. S616«1 (4) fc^«|cLrK-««»-&(**^ 
L. I -Vftte^SI^Lfc, flk«ffl*(*2 0 OmW/c 

m2-efcy, *«fM *y*j&*HiaiWfc-cfcofc. * 

■6. 

[0048] tfcKClJ 3 

( 1 ) *as*to>itjft 

BHMMtMMi {E-TEK89PX. S-f:?A, Sttl+ 
1 1 6g/m2) ICPT FE7K»Sfe* U ? Q > P T 

fe, (*> «) was**:. « 

&*lfc«Mft<DPT FEtWl*2 Ow t %-e&-3fc. C 

©itifcrottiBicMMi i (i> -cflufcLfcaiM**** 

U IS*> 1-1 0 0%l=TttlB£ttfe. «€>4ifeMfeC!>7 
■fef l/>777fW§tli5mg/cm2?Jbofc. ^ 
(Officii- 3 8 0°C, 10 0MPafl3a*£Wt. 100 
MP afl)E»fftofc$*1 5 5>HAM+-CSSI=>fta]-r 

S^ , ^x$^ft^. mfliSttS^fc,, ^t,*tfc®«S«© 

[0 0 4 9] (2) ®ffi®!SHtt£S*Itttt<Dft:fifc 



(8) 
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±.12 (D -eft)ifcLfcm*i&»<Btt®i^ &nmi 

[0050] o) m-mffift^(*©f^jafccfei;fFfis 
.his (2) T?«:iSLfcm&tt«iitt#m8ia*t£ffl^ 

l. i -vt#if£ag5gLf=„ g^;aa*i*i oomw/c 

[00 5 1] ittt«4 

J^®5S1£#J (TR I TON X-1 1 4. rJ-a^-f 
* Oft) JcyflJA) 0. 5g, 7tf (D 
ENKA BLACK, SSUfc^Xlg (80 8. *ft&4 
2nm) 2g. P T F E TKttfife J$ (*'J7P>PTF 
E, 2V*>xm (80 S*) 0. 83g>*12. 9 g 
£51^ U ^=ES?i-'f-9 ! --P+»ICAN<IiA/Lfco 
ntzKtk&mt&mt. 1 Pa • sffeofc. 

[0052] (2) msstraxtj* 
m.mwmmm (e-teks^dx. -sh-^a. sttit 

1 16g/m2) ICPT FE*»ftjS (?KU7P>PT 
FE, y-f *>X3g (80 ffii) $&*8£ti-fc. # 

f.*lfc«iffl P T F Ett$li 2 0 w t %T5ftdfc„ C 

<osMa©^®(= (D v^f&Lk^my&^m^L. it*. 

?5"^tt#Itt2mg/cm21?^fc. C<DS^fell= 
3 8 0°C. 3MP a<DI£*j£AM-k 3MPafl)E*JS 

ofc*$ 1 5#iyi*MtT^si::>ff#?-&:?ux£fTiv 

[ o o 5 3 ] ( 3 ) mmm^mn znmmttoftm. 
±& (2) xftf&Lkmm&tiami&m'm&toWtfttm 

^sus^s^fiu iS*.i=i£JSL-c. ttttttttnttev 

WfttSSflSl*. E3^<0#3taO. 5mg/cm2r-fco 

fee 

[0054] (4) ■-*tttt*{t«>ftjS&£i/mE 
*js«i (4) tfsim-Lxm-'mm&tite&ittiL 

U I -Vl#tt*ai£Lf=. g^tti*)l±2 0 OmW/c 



[0055] mmmz 

1 1 6 g/m2) ICPTFETKfl-tfejfc (-f'J^DVPT 

fe, *-<*>xl!i (80 SS) $ag£-t*fc„ # 

bilfcSiffl P T F E^S* It 2 O w t %t * i fc„ w 

U iS*.i-i oo°cicr$£*»*-ti-fc. #£*lfc$$!Bj<D7 

■bfl/>^77ff*StlJ2mg/em2-eifc'3fc, C 

<d»&£ 2 8 o°c(D7h— ?>t? zmrAfritxKi&mmit 

fflfflSSftofc. C<D8M$!ll::3 8 0°C, 3MPa(0E* 
£AM+. 3MP aO)S.1]&%^tz-£-£-l 5#mfrl1-xm 

[0 0 5 6] (2) ®fiite!«litt#®ffitt**<BfMR 

it*,ic^Lt, mmm^mn^m 

[0057] o) m-&m&&to<»tti&ss&xswm 
±ia (2) T?^)«Lf=m«i«i!«s#*m«is*f^ffl^ 

r, HJfi^l (4) irf^fiUcL-C^-mffiS^t*:*^ 
I-VKIlJUSLfc. IIttiAli4 5 0mW/e 
m 2 "C?35.y. fHlfc*aa*tt**Lfc. 
[0 0 5 8] HJSe<l3 

(i) ®ti**tcof1n* 

*-^V<-/<— (11/ (8) aS. TGP-H-0 6 
0, S#li-83g/m2) irP T F ETKtttfcjfc (iK'J7 
P>PTFE, •Sf-f^xSI (80 M) S£i£<* 
■ti-fc, f#f)4xf=*— tK>^-/^— 05PTFEttfli2 
0wt%T?&ofc o Z.0)t>— 7^>^<— /<— (D)i®l-lllS 
«91 (1) -Cftj£Lfc#»S££^tfTU 0 0°C 

>^7^^#^fil*. 1mg/cm21?fcofc 0 CO* 
— /<— I- 3 8 0°C, 3MPafflEA$M. 3 

MPa<oiE2j$«ofc££i 5»ra*Mt-cgia(=^sp-r 
■s^u^^ftLv m«a*t£&fco s?>tifeiSitt<n 

[0059] (2) affiMi&iftt^m&sttotoiE 
LT^-sffliic, sit&fiiii o) tmrnzLxmrn-tf') 

TlflfiK!B!l*^*L, fi*,(=teJSL-C. ®<l®«Hi##m 
E3*<0#^*0. 5mg/cm2ffe-3 



(9) 
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[0060] (3) «-mfli&£t*<Dffcfifefc<fctfi¥« 

±e (2) •e^fiELfcmffifti!«EMM*a®s«^ffl^ 
-t, smii (4) tmmzLxm-mmm^w^fS. 

L, I -Vlttt^jM^Lfco S!StH*l*4 5 0mW/c 
[ O 0 6 1 ] ttttfiH 5 

(i) nm&ttmfttfi 

(Si/ (80 IS, TGP-H-0 6 
O, I#lt8 3g/m2) KPT FETkttfftjfc 

Pi/PTFE, $r-r*>x3f* (80 m 

3 8 0°ClCT«Bg*ffofc« #P>*lfcB&»*t<BP 
T F Etf^2 0w t a®iffi*l±2 1 //HI 

[0062] ( 2 ) e«ftMKBtt$ttl££tt rof^j* 
±ffi (1) ^tfififcLfcmiI&*ta>>T®I=, *ffi«1 
(3) t^lcL-Cftt^-^'J^fflfiS^^^L. It*. 

[0063] o) m- , mmm-&i*o>ftf$.ti&ifwffi 

JiSH (2) ^i£Lfcm^J£litt£®«£*t£fflt* 

r, shmm (4) tmmzLxm-mmm-ei&zftf& 

L, I -V4ftt^;1"I^Lfco fllll*l*3 5 0mW/c 

m2t?fcy. nfflg«ii3<fcy*,D;*ai*Stt-efc-3fcc m 
n»*t<o^sjffl* *<mmm 3 letter® < , mmmmm 

Mlc &#&f£l&#®£?&fi£-e # ft * o fc tf> <k # *. & ti 

[oo6 4] ttmme 
(i) m«ift*ta>fEi* 

IJ1 2mml:*7 hLfcPAN&gU)iftft (Ifig7 (J 
m) ©S»«t***tf»«k. *«-t(=iMtU 

(tsiesrr sKa^fcit-e & § # y t? -,»U7 ;u =i t 
tf - ; kd jg^ ^ e> ft -5 x t v u s? a > £ n m a -t± r 
ft&u K^si^«tA^ft-s^fl.^B->-t-s#fco 

C<DK*8S$ti!a*6ifi6U, @#5 g/m2<D*-7t?>/< 
— /<— C<D*— /<— IC, PTFE*» 

IHljS (,K'J7P>PTFE, *V*>X£ (80 Si) * 

Ettfli2 0wt%T?fcofc„ C<D^7LS3?mv— K 

ftlf $»»rr-&wtA<-C£ftrt^fco #?LgS»mi'— h 
[0 0 6 5] ggJSflK 

( 1 ) ttsaaro^SL^ffiiemitfts^tijacDfffiR 

SISttSI (TR I TON X-1 14, t*7-ffX 
* (80 *ya!A) 12g. 7tfU>^7'^ (DE 
NKA BLACK. ®£UbS£X& (8=) SL SStJta 
SS61m2/g) 6g. PTFE7K»tk5S 



>PTFE, •ST-r+^Xlg (8=) m 2. 5g. * 3 
9. 5 gJI&L. Ttv^^-C+f— T?+#C:jb><l*A,L 

fco #&*vf=#fifejfca>iteJgi*, s oo Pa • s-e&o 
[0066] (2) ikmmmo^immmmit^s^ 

IStSattSlJ ( T R I T O N X-1 14, +*7-ffX 
0 (80 <fc l JIA) 1 2 g, t-(^77-^77'^ 
(ValcanXC-72, CabotttSi, gff§ifc&®*S 2 5 4 m 2 / 
g) 6g, PTFE*ttifc}8 (tK'J FE, * 

-fjpvxm (8=) «) 2. 5 g $I^U 

OP a ■ stft5J:5lC. *S-*DX-CiSSL,fco 
[0 0 6 7] (3) $R«^®tt«!lft<DS®ffi«A<®-C&-& 

±ie (D -c-ftj£Lf=m*i£*t<D*®i= (i) -e^fifcL 

O O'Cir-CKJSS-arfc,, #e>4xf=®%l<DTH2^L/ 
V77'V7#tll±1mg/cm2T?ftofc. -?-OT±. 
|c, £t>lc (2) -eftj£Lfcifc&ffi«a>*#l^*83Mi 
tetiSI#»;$£^iiL, ia*,ici oo°cic-clE*S$-t* 

1 m g / c m 2t'fc^fc. ^(D<fc5l-L"C, *S^39S14 

-c^*®j (¥7iftffii) a>^sffl*i*i o//m-efeofc. 
[0 0 6 8] (4) mfigM«B#*Sffi»««>^fiE 

^?!iaj«fe^^*L. it*.lcK«L-C. S«l®jSEIS##m 
mtilftfe«SS(*> a*C0#3fg0. 5mg/om2-Efco 

[oo69] (5) m-mm&sfrattf&is&ifmm 
±is (4) xttm.Ltznmmt&mttznmSiti&mi'' 

T, SISSCfll (4) i:|^flllcL-CM-mfiil*-&«:$fffie 
L. I -V^tt^SllSLfc. SSiai73l*4 5 0mW/o 

[0 0 7 0] HSSffl]5 

(i) it&wm<D'm^mmmn\£®nftm%Lo>tttfL 

USSttSll (T R I TON X-114,t*7-ff?. 
0 (80 <fcy&A) 12g. T-fe^U^^^'V^ (DE 
NKA BLACK, ®SMb*fSX8! (8=) flL S^tfcS 
®fl|6 1m2/g) 6g, P T F ETK^tfcjft (TK'J^n 
>P T FE, $f-f + >X3g (8=) ffi!) 2. 5g, 7K3 

9. 5 g $i^u ■e^-7^•lcA^<(*^L 

fco ^f>tlfc»tfeja©*SS(i, 8 OOP a ■ s-Cfc-o 

[0071] ( 2 ) ttssffi©* * i^mmmmitmni* 



(10) 
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#^Bj§14jM (TRITON X-1 14. t*7-ffX 
* (ft) J:y&A) 12 6 , t-f^r-^X^'^ 

8HOOOm2/g) 6g. PT FETRtttJlfc (tf'J Z> 
PVPTFE. •Sr-f^r^XlB (ft) S) 2. 5gJIt 

. itifc©**®** 1 0 0 Pa ■ si^J:5i:> 7K£*D*.T 

[007 2] (3) S8a^mix1$!lft<0&®fflg -5 
#*tt*a jgic^iS * tifcmfiiSWro^fife 
tfcgHWi 

*,i=i o o°ci=T:«;«$i+fc<, ^ftfcSM&c&T-fe^u 

>77'^##ili1mg/«m2?ft^fc. f©± 

ttfeftttia&^^u is*.ici oo°cir-cs£*a*-a- 

1 mg/cm2T?fc-3fc„ C:<0<fc ? tLt. iMltt 

[0073] ( 4 ) maMan tt^mastt^j* 

l^-SffllCi. 2SJ60<I1 (3) i^lrL-C^-^'J^Si 

aaeaau h*»ick*slt. ®aMagtt#®a* 
»$^fifeuf=. #e>*ifcmaMaiitt£ma&«a>ma 

(5) ^-mfins^of^fifefccfc^fFa 

(4) ^ftiSLfc@«®i£Jfw#m&&tt£m^-c. n 

H60J1 (4) tBH»l=LTK-««**it*ffrtL. I 
-Vl#tt^j9l3£Lfc. SS;ai7Jl*4 5 0mW/cm2-e 

[007 4] HJfiW 6 

(D ma&*t<oftfi£ 

tt«E«iJ2 (1) T?f£j*LfcmaStt<7>lsa3Smi4«3ftA< 

liufc. ®£=h.fc®as#<Baasmtti&M*<tt©L 

[0 0 7 5] (2) lS»KIft#tSStt©^filc 

LTL*-6fi!ll=. 21160111 (3) tmm~i,TMt&-#<) 

■TjasK^^^L, arietta lt» maMaiBtt#m 
aawsft/SLfco #e>*tfcmaMastt£mas*tcD 

SaMaiSI*. E3$m#tlO. 5mg/cm2tfel 

[0076] (3) a-®aa^f*<&ftia;i3«fci;fp« 
jiE (2) T?^/aLfcs«iffl«siifT#m«s*r$ffl^ 
•c. aaai (4) tn«i=L-ci«-««»*#*tti* 



L. I -VftttSatLfc. MlB*li4 5 OmW/c 
[0 0 7 7] HJfi«7 

( 1 ) *aWHIt«-4MIIMIitt*«ll*Haft 
JS 

AldrichttMNafion»ai::» MaSl**— (Ma : 
P t , : CabotttaValcanXC-72. E)&£f#a : 

5 011%) e*<tNafion©mgtt*<1 : O. 5lc 
tt«J:3l=aJU «fc<«*L-CMa-tfU-*«rta*« 

Bit. croaa-tfu (i) te 

*t; (2) ^tiu*Lfcaa»tt©¥»fc«li=a*u ie 

«aMa«f**«a**ra>««M«»i*. $&a>ft»a 

O. 5mg/cm2"C&ofc„ 

[007 8] (2) «-*«*<H*:a>ft*fe«ktflMi 

±e (i) -efEiSLfcmaMaiftt#ma**t£ffli , > 

T, SIJS«1 (4) fcW*l=L-C«-m«»*i*:*f*J* 
U I -V«tt*ffl3eLfc. *»m*l*5 OOmW/c 

[0 0 7 9] £16018 

(D aaMaBft#«a&*ftD#a 
AldricM±SNafion»ai::. Mafl}#*-tf> (Ma : 

p t -Rik 7t?> : ^-r^-^aisy-y^xv^^-y^ 

EC. S&a*#a : 30Sg%. ^U^r-^AfiltS : 24 
mS%) ^>tNaf ionO)SSlt*<1 : O. 51= 

«Lfc. caMa-* 1 .*-?****. Mttli (2) t? 
ttALfeaaattGWJt&aKaaL K«l=ttllL 

man tt£ma&#a>®«Maisi*. aaotttts 1 . 

0mg/cm2"e&ofco 

[0080] (2) K-«a»*tt©f*ai3*t;»a 

aai o) 7*&Lfe*aMaa{*#*a*ttan 

lz. zfo h>3Saa (DuPont*±aNafion1 12) S,t 
«««H*^o h>5Eaai=trT-5«fc : 5l=i*<*K 1 3 O 
°C. 5MPa<&SM*-C*f h7"l/XU g^fttLfc, » 

IE) <D5 0mo I — ;U*5SjSfcJ=t/^fR*»*S 

U SI£;SS2 5°C<BSM*T?. «a-«E ( I -V) ft 
1t$SI£Lf=. iSmAli5 0mW/om2tfcy. a 

[008 1 ] ttRGU 7 

d) sa»ai8f**aas*t©ftfi8 

Aldrichaa!Nafionj§?Sl=. Mat§l#:*J-tf > (Ma : 
Pt-Ru. 5 -<s|- x>?5?£ 

ec. e&a#a = 3osa%.- n^-OAgfta = 24 

■a%) *— ?K>i:Nafion©aatfcA*i : o. 51- 



(11) 



2003-36860 



siLfco z<Df&t&-#>)vmi&y>&* ttmmz en x 
Ltcnm&tiommmn'ityimtfttm l x i^&hz 

it. S^<7)#Jtai. 0mg/cm2T?fe-3fc. 
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